ANAEROBES – DR PARENTI

Let me just make the same announcement again for those of who were not there at the beginning of the first lecture.  Again the test next week covers the materials of the lectures up to September 19, 2001, which was last week, and those were all given before the 19th except for Dr. Tuazon’s lectures, which were on September 11, 2001 and then got rescheduled to tomorrow.  They are rescheduled to follow your small groups.  The room that you are assigned to is posted on both sets of those doors from 1:00 to 2:30 and you are going to be in small groups tomorrow and then you are going to come back in here to have the endocarditis and Gram positive rod lectures.  So today’s morning lectures and tomorrow’s morning lectures are not on the exam.  The exam is three hours long and there are 60 questions.

Today I am going to talk about anaerobes.

Anaerobes are organisms that are part of our normal flora, and we will talk about normal flora in a minute.  When they cause infection, it is because they are run out of their usually confined space into tissues for example and that is where they cause your disease.  Now what are anaerobes?  First of all, what are aerobes?  Aerobes require oxygen for growth.  All of the important things that we discuss should be in your handout that you have.  There are organisms that have sort of unusual names; these are called facultative anaerobes or microaerophilic organisms.  These are organisms that are not necessarily anaerobes, but can grow either in low concentrations of oxygen or can grow with or without oxygen.  So for example facultative anaerobes can grow with or without oxygen and microaerophilic organisms grow better in the absence of air.  I do not think that for my purposes it is important that you memorize all those, but remember that are aerobic organisms, organisms that can grow both ways and then there are anaerobic organisms.  What is important to us and we are going to talk about today are the obligate anaerobes.  These are ones that cannot grow unless there is a low oxidation-reduction potential and a low concentration or absent oxygen.

<Background query>

I think microaerophilic organisms grow better in the absence of air, but can also grow in the presence of air.  But I will follow up with you on that if Dr. Roberts will be able to announce the winner of that debate at a later point in time!  Thanks for catching that!

The organisms that are obligate anaerobes and ones that are most important to us are organisms in the Bacteroides genus - we will talk about them - and those that are in the genus Clostridium.  Clostridium, you remember, are those organisms that cause tetanus, botulism and a variety of other things.  Then there are some organisms that are extremely oxygen sensitive.  These are the ones that are killed in the presence of oxygen.  These interestingly do not cause much human disease.  So it is the obligate anaerobes that are the most important and these are the ones that we are going to talk about today.

Now when you are trying to recover anaerobes from tissue specimens, you have to be fairly careful about how these are handled in the clinical setting.  If you do not handle them properly, you are not going to grow these organisms in the laboratory.  You want to try and exclude air from the specimen if possible.  For example, if you take a syringe and you aspirate an abscess and it is half full of air and half full of pus, you want to squirt the air out so that there is no air in there that interferes with the growth of those organisms and then transport that to the laboratory.  Sometimes there are transport media that you can use, like special swabs that have substances in them that lower the oxidation-reduction potential and allow anaerobic organisms to survive for longer periods of time.  If you want to recover anaerobes, the specimens need to go properly to the laboratory; you cannot let them sit out at nurse’s station for 10 hours and then hope to recovery anaerobic organisms.  Finally, in the laboratory they culture anaerobes in special chambers or special jars where again there are chemicals that decrease the amount of available oxygen.  In the chambers, for example, you use CO2, fill the chamber with CO2, there is no oxygen, and that allows growth of these organisms in the laboratory.  The whole laboratory side of trying to culture these organisms is more complicated than just swabbing your throat, putting it on a plate and sticking it into an incubator.

Now in terms of our normal flora, our body has bacteria present, and they are in a variety of ecological niches, if you can think of it in that way. There are bacteria on your skin.  There are bacteria that colonize your throat, bacteria that colonize your tooth surfaces, and those are the sticky ones that we talked about.  In those sites, usually the pharynx, the eye, the urethral meatus, the skin, these are mostly aerobic organisms.  Remember there are sites where there is little oxygen-reduction potential and anaerobic organisms might be able to grow.  For example, in a hair follicle you might be able to have anaerobes that survive, and in which is called the gingival sulcus, that space between your tooth and gum, where they can hardly go down and they dig around when you get your teeth cleaned.  In that area down there, you can find anaerobic organisms that can actually grow in quite high concentrations.  There are also sites that have primarily anaerobic flora.  The mouth has a lot of anaerobes and the gastrointestinal tract is full of anaerobes.  We will talk about where the highest concentration is, but you can find anaerobes throughout the gastrointestinal tract, and then in the female genital tract there are number of anaerobic organisms as well.  Which are the important ones?

These are the important ones to remember.  Bacteroides, that we talked about, and Clostridia, I told you to remember that it is a Gram-negative rod.  Anaerobics are Gram-negative.  Other two important Gram-negative rods that are aerobes are Fusobacterium and Prevotella, which used to be a Bacteroides species.  The Gram-positive rods include Actinomyces and Clostridia.  They are Gram-positive cocci in either Peptococcus or Peptostreptococcus family; these look like streptococci, but they grow anaerobically.  These are the ones that you are going to find that are most important in clinical specimens.  When we are talking about anaerobic infections, there are several important characteristics that should make you think that anaerobes are involved.  Why do you think it is important to know whether anaerobes are involved in infections?  Why is it important?  It is important because if you want to treat it with antibiotics, you have to pick antibiotics that are effective in treating anaerobes.  If you are not thinking about anaerobes, you are going to pick the wrong antibiotics; this happens all the time.  That is why we are focussing on this.  Some of these organisms, particularly Bacteroides fragilis, can also have resistive mechanisms, they make beta-lactamase, and so that is important in trying to pick out what your antibiotics you are going use because you want to have beta-lactamase-resistant antibiotics.  You all know about beta-lactamases.  We talked about those.

One of the important characteristics of anaerobic infections is location, like buying house.  Where are they located?  They are located next to where all the anaerobes live.  For example, if you have an abscess that is next to your colon, we know that the colon is full of anaerobes, so what are we going to find in the abscess?  Anaerobes.  In proximity to where the anaerobes live, they are frequently associated with destruction of tissue and a low oxidation-reduction potential, low oxygen tension in tissues.  If there is tissue damage, like somebody gets a crush injury of their lower extremity and there is a lot of dead tissue, that is kind of situation where you see anaerobes grow.  They usually do not grow by themselves.  You do not see one organism by itself.  They are usually with their friends if you think about the fact that they are close in proximity to where all the anaerobes grow and remembering that there are Gram-negative rods, Gram-positive rods and Gram-positive cocci that make up our anaerobic flora.  When you do a Gram-stain of an anaerobic infection, frequently you will see a mix of all these.  That is the clue that you are dealing with an anaerobic infection, when you see multiple different types of organisms on Gram-stain.  Frequently there is a foul smell associated with these infections, but not always.  There is gas in the tissues that are metabolic byproducts that are gases that these organisms make, and if you take an x-ray, you can see gas in the tissues.  Frequently, there is abscess formation associated with these and there is some virulence property of the organisms that lead to this.  There are predisposing conditions; for example, somebody has a perforated appendix, and that should clue you in to the fact that there maybe bowel contents in that area in the presence of anaerobic infection.  There are some bacterial virulence properties that are important in anaerobic infection.  One important one for Bacteroides fragilis is that it has a capsule of polysaccharide.  You remember we talked about the pneumococcus.  What does a pneumococcus have?  It has a capsular polysaccharide that interferes with oxygenation.

It interferes with optimization.  It interferes with host defense mechanisms, interferes with __ and activation.  For bacteria fragilis they have a similar kind of capsule.  As you take that capsule and put it into the belly of an animal, a rat, for example, you can make an abscess just with capsule alone.  You don’t need viable bacteria.  So that capsule has an important virulence factor for the organism.  And here is what bacteria fragilis looks like.  Again, it is a gram negative, remember a gram-negative organism.  That is important.  So here is an example of two strands of the fragilis, the one on the left; no capsule, the one on the right, a capsule.  Okay?  Take the rat model of intraabdominal infection, you scoot this bacterium and no abscess forms.  You take the one with a capsule, you scoot that in and you get abscesses.  Okay?  So the organisms need this capsule as a virulent mechanism.  What is the other virulence mechanisms that they have.  They have lipopolysaccharides although it is different from the lipopolysaccharides that Dr. Simon talked about.  Did you see what he colonized?  It does not cause a high incidence of septic shock like if you see what he colonized.  But it can occasionally cause receptors and septic shock although it is unusual.  Their variety of extracellular enzymes that are important again in awaiting host defense mechanism.  Catalase, remember, breaks down hydrogen peroxide.  It is a mechanism that Staphylococcus uses as a way of awaiting the host defense mechanisms.  Okay?  That is important.  They have beta lactonase and that is what makes these organisms resistant and there are some toxins that cause cell damage and tissue breakdown, etc.

I am going to talk a little bit about clostridia.  Clostridia are important organisms because of the toxins they produce and the severe disease that they cause.  These are gram-positive organisms.  They are spore forming and sometimes you can see them make spores in a culture, but frequently not in your tissue specimens.  So you think, they can be part of our normal flora, most are strict anaerobes or obligate anaerobes and they can produces multiple toxins.  Neurotoxins like clostridium botulinum, which causes botulism.  There are enterotoxins like clostridium difficile produces, which cause diarrheal disease and we will talk a little bit about that.  And there are cytotoxins.  These are toxins that kill cells and cause tissue destruction.  In clostridium perfringens which is a non-uncommon cause of gas gangrene makes cytotoxins.  Up here you see gram-positive rods, but also some gram-negative rods.  You see those on the slides?  Now what you know is that the gram-negative rod look exactly like the gram-positive rods, only they are pink, and that is because they are not completely stained.  So when you see this, when you see organisms that look exactly the same except the stain gram-negative that does not mean that there is a gram-positive organism there and gram-negative, it means that it is just incompletely stained, not picking up the stain for some reason; maybe it was washed off too soon, maybe it has something to do with the culture.  But these are all, this is all one organism, and you can tell they call these box car shaped because they have kind of square ends and that is the typical appearance of clostridium in Gram-stain.  Okay, I mentioned clostridium perfringens.  This is an important cause of gas gangrene.  Again, you don’t have to remember all of these various factors that I am listing on this slide here, but you need to remember that there are toxins that are produced and equally mention the lysokinase for possible lipase C before which interferes with cell membrane and that they can cause breakdown of cells and hemolysis.

In clostridium perfringens sepsis you can occasionally see breakdown of red blood cells, due the presence of this particular toxin and it also makes an enterotoxin, and can cause food poisoning syndrome.  So if you eat contaminated food, does not come to high enough internal temperature to kill this cause, you may develop a diarrheal disease, food poisoning syndrome caused by clostridium _ and it is the enterotoxin that is made during spore formation.  It causes an increase in secretion of intestinal fluid and diarrheal disease.  Remember clostridium tetani, makes the toxin, this is the dimeric toxin, one part of it causes at least two attachment of the toxin to the receptor and that is usually the B part of dimeric toxin and then the A subunit causes that intracellular change and this one blocks inhibitory transmitter release and leads to decrease in inhibition and spasm or spasticity.  If you see this cartoon in other lecture again clostridium Bartonia we talked about before, a variety of different types of toxin that are made, some differences in geographic distribution, it is not important to remember this but it does block acidyl coli release and this leads to paralysis.  Clostridium is usually produced in home canned or commercially canned products and one of the important things to remember is that the food may not look bad, or taste bad.  Yet may still have a large amount of toxin.  Clostridium Difficile is a cause of antibiotic associated diarrhea.  It is a common part of our GI flora and there are two toxins that are mainly toxin A and toxin B.  Again the enterotoxin part causes some fluid secretion, diarrheal disease the cytotoxin causes cell lysis and tissue breakdown.  We will talk a little bit about the clinical manifestation to see that _.  Now when we talk about our normal flora or gastrointestinal flora, it varies depending upon which part of the gastrointestinal track we talk about.  As we move from the stomach to the small bowel and down to the large bowel you see a decrease in oral flora.  Remember oral flora, you expect to find in the stomach but as you move through the bowel you see rest of the characteristic mouth organisms and you see more imparic organisms like E-coli and you see more anaerobes in a higher concentration of anaerobes as you move toward.  In the stomach you may also see acid pyloric bacterial like lactobacilli and Helicobacter, which is an important cause of gastric ulcer.  In the duodenum you see primarily gram positive and aerobic organisms in a color forms and anaerobes that are low concentration.  By the time you begin to the ileum the gram negatives are more prevalent than the gram positive and you start to see more anaerobes and here the anaerobes are almost in same concentration, may be a little bit higher, may be 10 x the concentration of anaerobes and the aerobes.  So you are starting to see predominantly an anaerobic flora and then as you get down to the colon, you will see you have anywhere from 10 to 12 organisms for gram of tissue of anaerobes, and about a 100 times more anaerobes, then you find aerobes.  Now there is an interesting module of intraabdominal infection and I am going to walk you through, and it points out some of the principles we talked about, and this is an intraabdominal model in a rat.  Basically they took a gelatin capsule, and gelatin will dissolve over the time.  So you take a gelatin capsule and either put stool or you put stool mixed with certain concentrations of microorganisms and insert it surgically into the pelvis or the peritoneal cavity of a rat.

In this case there is barium which facilities the infection and then you wait and see what happens to the animals.  Early on there is a stage where peritonitis develops.  There is inflammation of the peritoneal cavity, you can find bacteria all over the peritoneal cavity and frequently in the blood stream and this is called the peritonitis stage and is mostly caused by the E coli that are present in the stool specimen.  There is a high mortality, but for those animals that survive they go on to develop an abscess.  So for those animals to survive this early peritonitis stage they go on to develop an intraabdominal abscess anywhere from 7 to 14 days after the capsule is implanted and within that abscess you find a characteristic organism that are important in man in causing intraabdominal infections like E coli you find enterococcus as the aerobic organisms and you find bacterids fragilis, and Fusobacterium as the gram negative aerobic organisms.  So no matter what you put in there, no matter how may different bacteria there are in stool and there are probably 100 different bacteria in the stool.  When you put it in a peritoneal cavity, the most virulent organisms are the ones that you find, E coli enterococcus, bacterids and Fusobacterium.  So at the beginning high mortality E coli and at end abscesses.  In this model you can test any microbial agents and this helps to point out how important each organism is and cause the each stage of infection.  So if you give gentamicin to the rats, gentamicin has activity only against aerobic organisms and not against anaerobes.  You find that you reduce that early mortality, you reduce the peritonitis stage and you chill the E coli.  There is no more E coli in the blood, but you wait 7 to 14 days you still have abscess formation, why is that, because of the anaerobes.  If you use Clindamycin, which does not kill E coli, it only kills the anaerobes, you do nothing to the early mortality, the same rats are going to die of bacteremia and septus, but you do not abscesses in form because it kills the anaerobes.  So what do you do in the hospital when somebody has perforating appendix, we give him both.  We give him something to kill the aerobic organism, something to kill the anaerobic organisms, and just like the rats you decrease the early mortality in bacteremia and you decrease the production of abscesses.  Here is an example of perforating appendix, right up here you can a darkened area that is the appendix and that area where there is a little black spot there is where it is about to perforate.  You can imagine then if there is hole that develops in the appendix, stool contents that move into the peritoneal cavity and you get infection.  So it is not uncommon following the perforated appendix to get some form of intraabdominal infection.  Here is a probe going through a perforated diverticulum.  Where do you find diverticulum in the gastrointestinal tact, where are they most common, in the descending colon in the sigmoid area.  So somebody has the perforated diverticulum they tend to have infection in that area.  So if the pain is on the left side, diverticulitis.  If the pain is on the right side you worry about appendicitis.  Here is a patient whom I saw a number of years ago who has Crohn’s disease.  Crohn’s disease if you remember is a granulomatis syndrome.

Granulomatous syndrome with granulomas involve the bowel wall and they can lead to small perforations in fistula formation and this is a buttock you can see here little bits of cuff coming out, this patient had fistula from the gastrointestinal tract into the soft tissue from the buttocks, okay.

What kinds of bacteria would be expect to find there, stool bacteria, aerobes and anaerobes and in him we did a scan called the CT that you probably heard about, and you can see an area here where there is soft tissue inflammation and what do you see in the middle of that, that dark area it is air or gas.  These organisms can produce gas, this may be gas that’s also either tracked in from the outside or come from the colon, but whenever we see gas and tissue like that we think of mixed infections and the CT scan I would say are very helpful for a skin finding of colon abscesses like this.

This was another kind of scan that useful, sometimes although we talked about _ yesterday how these are sometimes helpful in rats but not so helpful in people and this is called an Indian scan.  This is the scan where you take white blood cells from the patient in this case the patient is a red rat, you labeled them with a radiologic tracer you give them back to the patient and you see here these light blood cells go and in this case you will see at the top right hand corner, left hand corner which is after all of the tracers have been distributed throughout the liver and spleen.  You will there is a collection there in the right side and that’s an abscess where these labeled white blood cells have localized.  You can also use a tracer called gallium, a so called gallium scan to view the same thing.  To look for intraabdominal collections.  Its unusual now that we will not see these on CT scan and resort to one of these types of scans.  So make a diagnosis.

Now we talked about the stomach and the colon as a placed where anaerobes are present.  There are also a lot of anaerobes in the mouth, and important organisms in the mouth include aerobic organisms, like __ or __ cocci and anaerobes organisms like streptococci Prevotella, and Fusobacterium.  When you have infections that are closely connected to the oral cavity or the jaw we think about mixed infections with anaerobes.  And again if you look at certain niches in particularly the gingival sulcus here on the bottom, you will see that the concentration of anaerobes in that area may be as high as 10 to the 11 or 10 to the 12 organisms per ml and if you page back you will see that that is the same concentration of anaerobes that you see in the colon.  So there is a very rich anaerobic flora that is particularly important in relationship to the gingival sulcus in the tooth.

So if you have the tooth abscess what kinds of bacteria will you be looking for, Anaerobes, alpha strep anaerobes and so when you are treating these kinds of infections you need to keep that in mind.

Here the patient is immunocompromise who has destruction of the gingiva, you can see this is in a neutropenic patient, this is a severe kind of gingivitis can only be treated with the debridement and with antibiotics to treat both aerobes and anaerobes.

This is another mixed infection called __, that is seen in debilitating children mostly in gulf countries and again mixed aerobic and anaerobic infections.

Did I mention that anaerobes organisms can get outside the mouth into the soft tissues.  There is one particular infection that we will talk about called the Ludwig’s angina.  This is an infection that occurs in the submandibular or the sublingual and __ hyoid spaces.  You have to remember these from anatomy.

Actually y don’t have to remember them because I have a picture of them some where.  I will show you that in a second.  The place where infections come to enter this phase are dental infections, or odontogenic infections, trauma to the face, mandibular fractures, particularly 

So if you have a cancer it involves the jaw and the mandible.  Anaerobic infection can lead into one of these phases.  They are usually cause by mixed aerobic and anaerobic organism.  Symptoms include pain particularly in the floor of the mouth.  There may be difficulty with swallowing or speaking and there may be what is called the hot potato voice.  Because of the location underneath the tongue there may be swelling in the floor of the mouth and displacement of the tongue up and posteriorly.  This can occlude the airway. So this is one of the infectious disease, emergencies it requires careful airway evaluation.  There may be swelling or fluctuants at the floor of the mouth.  Here is a lady you can see the swelling that she has in her submandibular region.  Here are the two spaces the sublingual space and submyohyoid space and you can see how infection would raise the tongue and push it posteriorly.  Here is a patient who does have that; the tongue is lifted up and back there is swelling underneath the tongue.  Notice that there is poor dentition here which may be an etiology of infection in this particular patient.  If you do a lateral neck film, you may step in the area of the neck that should again clearly win to the presence of the anaerobic infections.  It can spread to other areas in the neck and for treatment we want to open it out to release the pressure, you want to make sure the airway is protected and sometimes these patients require prophylactic tracheotomies to give them good airway control and we want to use antibiotics to treat both aerobic and anaerobic.  Now other infections caused by oral flora include brain abscess.  You can see here on the right, a nice big abscess in the brain; this patient obviously did not do well, since we are looking at a pathology specimen.  These infections are primary caused by oral flora, 85% of these will have anaerobes just like ____ there is a predisposing infection where anaerobes are involved usually again a dental infection or sinus infection.  Gram negative anaerobic organisms, anaerobic gram positive cocci and the alpha __cocci are are also important.  So again if you are treating these empirically without having the cultures, if you want to use antibiotics to cover these for.  Predisposing factors include anywhere where there is an anaerobic infection so again an dental infections, if you have an aerobic pulmonary infection or an abdominal or pelvic infection this can predispose and organism can built through the blood stream.

The other place that you will see this is in patients that have endocarditis.  Dr. ___ will talk about this.  You do not see anaerobic causing endocarditis, so if you see brain abscess it is a part of endocarditis.  It is usually related to staphylococcus aureus or some other streptococci and you will have multiple usually rather than single brain abscess.  The symptoms are usually fever and headaches.  They may alteration ans sensorium or consciousness.  There may be focal or neurologic defect.  These are sometimes quite large and so you may have impingement on motor structures and there may be increased intracranial pressure.  If you have increased intercranial pressure you do not want to do ___ these patients.  Because it may lead to ___ of the base of the brain and so if you are worried about Brian abscess you would not to do a lumbar puncture.  A papilledema is a sign, if there is swelling of the optic nerve and that should lead you to think about elevated intercranial pressure.  You make the diagnosis by scanning usually.  You can aspirate and culture these abd remember the cultures need to be moved rapidly to the laboratory if there is endocarditis you will able to blow the organism by blood culture ina typical mixed aerobic anaerobic brain abscess

You would not a positive blood culture.  And here again, you can see at the top right there is a, what is called the, ring-enhancing lesion.  There is white circle and that dark area around it is an area of cerebral edema.  The area of swelling of the brain that goes along with this.  This one is very close to the skull, so it will be easy for the neurosurgeon to make a little hole in the skull, and go in and aspirate these lesions.  These lesions, if they are deeper, that way, it will be logistically more difficult.  And if you aspirate one of these abscesses or any mixed abscess, you will see mixed aura.  Gram-negative bacilli that are anaerobes, Bacteroides, or Fusobacterium, Gram-positive organisms that may be anaerobic streptococcus or ____ streptococcus.

I will say a few words about lung abscess.  If you have aspiration of oral contents, you get anaerobic infection of the lung, so called aspiration pneumonia.  Dr. _____ will talk a little bit about aspiration pneumonia.  If that infection continues, you may have breakdown of lungs and abscess formation.  Patients present with cough.  They cough up a lot of material and remember, and remember we said anaerobes are frequently associated with a foul smell.  These patients frequently you can tell from the door as you walk into the room that they have a lung abscess because they have a very foul smelling sputum.  The Gram stain shows mixed aura just as we just saw with brain abscess and you see a cavity that forms.  You see the dark area here is called the cavity and you see that there is a layer of material at the bottom where the air stops and the fluid in the abscess begins and this is called the air fluid level.  This is quite common and associated with lung abscess.  So, aspiration is important.  Altered levels of consciousness such as from alcohol, anesthesia, drug overdose, seizure, these are things that impair with your airway projection and allow all the contents to get into the lung.  Sometimes we see a esophageal dysfunction from people who cannot swallow because of cancer or motility problems.  Sometimes you will see it where anaerobes can move through the blood stream to the lung, just we saw in the brain, but this is less common.

So, these are usually caused by a mixture of aerobes and anaerobes and again if you look at the aura, it is mostly anaerobes.  These cultured characteristics were done by aspirating material through the cricothyroid membrane.  Because remember, if your mouth is full of anaerobes, so if the patient coughs up the specimen, it is going to have anaerobes that acquired from passage through the mouth.  You are not going to be able to culture that.  That is not going to give you any valuable information.  So, when these studies on anaerobic full of lung abscess were done.  They had to bypass the oral cavity and go directly into the trachea to obtain specimens.  And so these kinds of studies were done using that kind of technique and you can see here there is a syringe going through the cricothyroid membrane.  Not something that we do anymore.  It is little too traumatic.  Most of the patients that we wanted to do this testing were actually too sick to be able to perform it.  How do we treat lung abscess?  We use an antimicrobial therapy directed against aerobic and anaerobic bacteria.  There has been over the years an increased incidence beta-lactamase production.  So we need to use penicillin-resistant antibiotics and in a couple of clinical trials, clindamycin has been shown to be superior to penicillin.  And this is how these kinds of studies are done.  Patient’s with lung abscess were randomized that you either get penicillin or to get clindamycin.  So you can see there were more failures in the penicillin group, more relapses, it took longer for the temperature to go away, and it took longer for the sputum to improve.

It took longer for the temperature to go away and took longer for the sputum to improve and so clindamycin has really replaced penicillin as the treatment of choice or other antimicrobial regimen that includes better coverage against resistance anaerobes.  After infusing about skin and soft tissue infections doctors in the office will talk about these little bit later on, but sometimes anaerobes can be involved in these infections and these can be quite severe and can be medical emergencies.  There is a gap that can be seen in the tissues on x-ray or you can sometimes feel bubbles of gas with your fingers.  This is something called crepitus.  Again you can see gas from anaerobes, but also from some of the Enterobacterials like E-coli and from group A strep as well.  So just finding gaps in tissues does it mean that there is an anaerobic infection there, but it should raise your suspicion.  Some of the danger signs for these soft tissue infections include severe pain, high fever, and what we would call severe systematic toxicity, high white count, high fever, the patient look sick, there may be anesthesia or hypesthesia over the skin surface and part of destruction and the cutaneous nerve.  There may be ecchymosis or bleeding.  There may be bulla, or big blisters that form and these infections can move quite rapidly.  So the patient that I saw a number of years ago that stepped on a way who had a puncture wound, puncture wounds like this healed more quickly and they don’t know how bacteria and infection to drained.  We see this also with cat bites.  We have the patient on his service right now, who had a cat bite and developed an infection.  This is with the other side of his foot looks like where the infections spread to the soft tissues.  Here is a patient who has more significant infection of the soft tissue you can see where the skin is being slipped off.  There was a big blister or bullous region there, which is now gone.  That black area is necrosis.  Remember we talked about anaerobes doing well when there is necrosis and while oxidation reduction potential.  If you look on soft tissue film you can see there is a gap in the soft tissues.  These should make you wet your pants and call the nearest surgical residence to came and evaluate this patient because they require extensive surgical debridement like this and we are able to clear this kind of infections.  So this is not something you want to wait on.  This does not take two aspirins and call the doctor in the morning.  Such as in a human bite, there is an shock very well.  Human bites are also next to aerobics and anaerobics infection and you can see here these expensive debridement that was necessary to treat deep infection relating to this human bite.  I am going to say a few things about the tetanus and the other clostridial infections.  We talked about tetanus as being a common organism clostridium tetani in soil and being ___ organism there is a million cases of tetanus worldwide.  There is a high mortality and these organisms are usually inoculated into the wound particularly where puncture wounds are there, they ____ so those infections that we just saw either infections are you don’t want to make sure to that the patient had an up to date tetanus immunization series.  The mortality and morbidity with tetanus is brought substantially.  This is in United States you can see the number of cases is dropped quite substantially as have a number of deaths.  There is still a lot of neonatal death caused by tetanus are wide and Dr. Hook is ready to this the first stage helps to do what contamination of the umbilical stuff.  There are generalized spasms that we talked about caused by toxin.  There is lockjaw, which is spasm of the masseter muscles and it can brought generalized tetanus or localized tetanus and this is sometimes being where the spasms in the rim where the wound is present and then the neonatal tetanus where the mortality reaches 90%.  This is what the lockjaw looks like in the patient.

Frequently the head is extended and there is a high mortality.  How do you treat tetanus?, you want to debride the wound, you can give antibiotics, but most importantly you want to give a passive immunization with tetanus immune globulin and active immunization with tetanus ___.   We will talk more about immunization like this towards the end of the course.  I have just a couple of more things.  Botulism.  We talked about several different types of botulism.  One is caused by preform toxin, or you inject the toxin and it causes paralysis in infants brain just the organism, which can produce the toxin in the gastrointestinal tract and this has been associated with honey ingestion in the past for some reason that is why you tried up to give infants honey.  It is also wound form ___ similar to the wound form of tetanus again where it is introduction of the organisms in the soft tissue and production of the toxin in soft.  It is usually associated with IV drug use.  For food borne botulism they are mostly anticholinergic symptoms such as dry mouth, or vomiting, there may be cranial nerve paralysis, and descending motor paralysis.  So lots of spasms you see with tetanus whenever the toxin interferes with habitual bony release and so you see a flaccid kind of paralysis.  Treatment of __ is removing the toxin if you can.  So it may cause vomiting either or give gastric lavage.  If it the wound you will debride the wound.  You would need to use respiratory or ventilatory support for breathing difficulties and again there is an antitoxin that is available, this is usually made from the horses, so it has been acquired antitoxin.  There are not any of these horse serums that we use because there are problems with the development of the serum sickness when you use horse serums or equine antitoxins.  The other place  that you might this would be in snakes envenomation, or snake bites.

Now usually if the adult injects ___ you get them in honey, it is not a problem.  It is only preform toxins.

Check his pulse; check if he has anesthesia.

